(19) 



J 




(12) 



Europaisches Patentamt 
European Patent Office 
Office europ^en des brevets (H) EP 0 494 070 B2 

NEW EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the opposition decision: 
09.02.2000 Bulletin 2000/06 

(45) l\/Iention of the grant of the patent: 
29.05.1996 Bulletin 1996/22 

(21) Application number: 92100006.3 

(22) Date of filing: 02.01 .1 992 



(51) lnt.ci.7: B60K 17/10. B62D 11/04, 
E02F9/12 



(54) A hydraulic circuit for running a crawler vehicle 
Hydraulischer Antriebskreis fQr ein Raupenfahrzeug 
Circuit hydraulique de propulsion d'un vehicule a chenilles 



CM 

CD 



o 
Q. 



(84) Designated Contracting States: 
DE FR GB 

(30) Priority: 31.12.1990 JP 1000290 

(43) Date of publication of application: 
08.07.1992 Bulletin 1992/28 

(73) Proprietor: 

TElJlN SEIKI CO. Ltd. 
Osaka-Shi Osaka-fu (JP) 

(72) Inventors: 

• Ogawa, Kazunori 
Yoro-gun, Gifu-ken (JP) 

• Endo, Takuma 
Ogaki-shi, Gifu-ken (JP) 



• Nakashlma, Hisashi 
Kaizu-gun, Gifu-ken (JP) 

• Asa no, Yoji 
B!sal-shi, Alchi-ken (JP) 

(74) Representative: 

Hoeger, Stellrecht & Partner 
Uhlandstrasse 14 c 
70182 Stuttgart (DE) 



(56) References cited: 
DE-A- 1 630 105 
DE-A- 2 831 458 
DE-A- 3 346 481 
DE-C- 3 341 641 
FR-A-2 437 512 



DE-A- 2 063 511 
DE-A- 3 037 769 
DE-C- 2 952 303 
FR.A-2 193 156 



Pt'a\tea by Xenn (UK) Business Services 
2.16.7/3.6 



1 EP 0 494 

Description 

TECHNICAL FIELD OF THE INVENTION 

[0001] The present invention relates to a hydraulic cir- 5 
cuit for running a crawler vehicle which comprises the 
features of the preamble of claim 1 and known from DE- 
A-3037769. 

[0002] A crawler vehicle including a further hydraulic 
circuit is known from WO 90/1 2930. io 
[0003] As illustrated in Fig, 10, in a conventional 
crawler vehicle 1, such as a power shovel, the flow 
direction of the pressure oil In the hydraulic passage is 
changed by a control valve (not shown) which is dis- 
posed on the upper swivel portion located above the is 
swivel joint, and the pressure oil from the control valve is 
passed through the swivel joint locating at the center of 
the swivel portion and is introduced into control valves, 
such as brake valves, which are accompanying with 
right and left running motors 3 so as to control the 20 
movement of the running motors 3. 
[0004] Such a conventional hydraulic circuit for run- 
ning a crawler vehicle, such as a power shovel, has the 
following disadvantages. 

25 

(1) Since the control portion for controlling drive of 
the running motors are divided into two, i.e., the 
directional control valve and the control valve, such 
as the brake valves, the control system of the run- 
ning motors is complicated. 30 

(2) Since the control system is divided into two, 
pressure piping for connecting the divided two por- 
tions is indispensable, the number of the pipes is at 
least five for the right and left running motors, i.e.. 
four high pressure pipes for driving the running 35 
motors and one drain pipe. Under the recent move- 
ment wherein the pressure for crawler vehicles is 
increasing, if the high pressure pipes and the swivel 
joint are intended to be resistant to such a high 
pressure, their cost will be enhanced. 40 

OBJECTS OF THE INVENTION 

[0005] The objects of the present invention are to 
overcome the above-mentioned disadvantages and to 45 
facilitate easy control of the running motors. 

SUMMARY OF THE INVENTION 

[0006] The present invention achieves the above- so 
described objects by a hydraulic circuit for running a 
crawler vehicle which comprises the features as defined 
in claim 1. 

[0007] Main Ideas of the present Invention are: 

55 

(1) A control portion for controlling the running 
motors, which portion has been divided into two as 
desCTibed above, is disposed on the running frame 
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portion, on which the running motors are disposed, 
so as to facilitate easy control of the running 
motors. 

(2) The number of pressure pipes between the 
divided control portion, i.e.. between the directional 
control valve and the brake valve portion, including 
that of the high pressure pipes, is minimized and 
the pressure resistance reliability is enhanced. 

[0008] It is preferred that the directional control valves 
of the present invention are electro-magnetic flow direc- 
tional control valves provided with electro-magnetic 
solenoid valves. Use of such an electro-magnetic flow 
directional control valve reduces the number of the 
hydraulic pipes passing through the swivel joint, and 
accordingly, the swivel joint can be simple in its con- 
struction. Further, the electro-magnetic solenoids can 
be actuated by electric signals emitted from the control- 
ler so that the running motors can be electrically oper- 
ated when an electro-magnetic flow directional control 
valve is used for directional control valves. The thus 
obtained hydraulic circuit well complies with recent com- 
puterization of crawler vehicles. 

[0009] When the directional control valves are electro- 
magnetic flow directional control valves, each electro- 
magnetic flow directional control valve may be disposed 
adjacent to the con-esponding running motor and the 
corresponding brake valve. 

[0010] Alternatively, the electro-magnetic flow direc- 
tional control valves may be disposed just below the 
swivel joint overiapping with the swivel joint. In this case, 
the electro-magnetic flow directional control valves for 
the right and left running motors are overiapped with 
each other. When the electro-magnetic flow directional 
control valves are overlapped with the swivel joint as 
described above, hydraulic piping and electric wiring 
can be simple. 

[0011] Further, in this case, since the electro-mag- 
netic flow directional control valves are located at rela- 
tively high positions, troubles in electric system of a 
crawler vehicle, which is often used in damp ground, are 
prevented from occurring. 

[0012] A pair of high pressure pipes and a pair of low 
pressure pipes may be connected to each other, 
respectively, at a position below the swivel joint. 
[0013] Further, a pressure reducing pressure control 
valve may be disposed between the directional control 
valve and a supply pipe for the running motor whereby 
reduced and controlled pressure is introduced into the 
directional control valve as a control pressure therefor. 
Thus, the control portions of the directional control 
valves are enhanced in their durability and become 
^all in their sizes. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] Some embodiments of the present invention 
will now be explained with reference to the accompany- 
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ing drawings, wherein: 

Fig. 1 is a circuit diagram of an embodiment of the 
present invention which is carried out in a hydraulic 
circuit for running a power shovel; 
Fig. 2 is a schematic sectional view of a swivel joint 
used in an embodiment of the present invention; 
Fig. 3 is a schematic sectional view of a swivel joint 
used In another embodiment of the present inven- 
tion; 

Fig. 4 is a circuit diagram of another embodiment of 
the present invention which Is canied out in a 
hydraulic circuit for running a power shovel; 
Fig. 5 is a perspective view of an embodirhent of the 
present invention wherein electro-magnetic propor- 
tional flow directional control valves are disposed 
adjacent to running motors; 
Fig. 6 is a partially crows sectioned view of an 
emtx>diment of the present invention wherein elec- 
tro-magnetic proportional flow directional control 
valves are overlapped with each other and are dis- 
posed below a swivel joint; 
Fig, 7 is a side view of Fig. 6; 
Fig. 8 is a cross sectional view of the swivel joint 
sectioned along a line VIII-VIII in Fig. 6; 
Fig. 9 is a cross sectional view of the proportional 
directional control valve illustrated In Figs. 6 and 7; 
and 

Fig. 10 is a schematic perspective view of a con- 
ventional device. 

PREFERRED EMBODIMENTS 

[0015] In Fig. 1 , the present invention Is carried out in 
a power shovel, and the crawler vehicle, i.e.. the power 
shovel, of the present Invention comprises a running 
frame portion provided with motors for running the 
crawler vehicle and an upper swivel portion turnably dis- 
posed on the running frame portion via a swivel joint. 
[0016] Although right and left wheels of a power 
shovel are usually driven by individual running motors, 
Fig. 1 illustrates in detail only a hydraulic circuit for the 
left running motor, and the detailed illustration for the 
right running motor is omitted since it is similar to that for 
the left running motor. 

[0017] In Fig. 1, pressure oil sucked from an oil tank 
10 by hydraulic pumps 1 1 and 21 passes through a high 
pressure pipe 13 and a swivel joint 41, and further 
through a high pressure pipe 14, and then, it is supplied 
to an inlet port of an electro-magnetic proportional flow 
directional control valve 15, which is an embodiment of 
the directional control valve of the present invention. 
The high pressure pipes 13 disposed between the 
hydraulic pumps 1 1 and 21 and the swivel joint 41 have 
relief valves 12 and 22, as usual hydraulic circuit for a 
power shovel does. 

[0018] The outlet port of the electro-magnetic propor- 
tional flow directional control valve 15 is communicated 
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with a counterbalance valve 16, piping of which has 
relief valves 17. The counterbalance valve 16 and the 
relief valves 17 as a whole constitute a so called brake 
valve 18. 

5 [0019] The brake valve 18 Is communicated with a 
running motor 19 for driving the power shovel through a 
high pressure selecting valve 35. a pilot valve 36 and an 
actuator 37 for controlling volume of the running motor 
1 9, i.e., for controlling speeds of the running motor 19 in 

10 dual modes. Further, return oil from the power shovel 
running nrv>tors 19 is returned to the oil tank 10 through 
exhaust pipes 38. 

[0020] The pilot valve 36 Is controlled by the control 
pressure which Is supplied from a dual speed changing 
15 valve 31 disposed at an operator's seat and provided 
with a manual lever 31a through a pipe 32 for controlling 
volume of the motor, so that volume of the power shovel 
running motor 19 is controlled, in other words, the 
speeds of the motor 1 9 is controlled in dual modes, i.e., 

20 the high speed mode and the low speed mode. 

[0021] The electro-magnetic proportional flow direc- 
tional control valve 15 Is controlled by electric signals 
emitted from an appropriated means, such as a joy stick 
disposed on the upper swivel portion and transmitted 

25 via control wire 39 so that it controls the supply of the 
pressure oil to the power shovel running motor 19, and 
accordingly, the forward movement, the backward 
movement and stop of the power shovel. 
[0022] Fig. 2 schematically illustrates the cross sec-. ■ 

30 tion of the swivel joint 4 1 , which is disposed between the 
running frame portion and the upper swivel portion in 
such a manner that the upper swivel portion Is turnable 
relative to the running frame portion. 
[0023] As illustrated in Fig. 2, the swivel joint 41 of the 

35 present embodiment has very minimum number of 
holes, such as, only two high pressure passages 13 and 
13, one low pressure passage (i.e.. exhaust passage) 
38, the control passage 32 for volume of the motor, and 
a hole 40 for inserting control wires 39 for the electro- 

40 magnetic proportional flow directional control valve 1 5. 
According to the present invention, the number of the 
high pressure pipes can be decreased compared with a 
conventional device, and the present invention has an 
advantage that the number of holes formed in the swivel 

45 joint 41 can be small. 

[0024] Further, as illustrated in Fig. 3. when the high 
pressure pipes are gathered in one. the number of holes 
formed in the swivel joint 41 can be further reduced. 
[0025] The electro-magnetic proportional flow dlrec- 

50 tlonal control valve 15 is disposed below the swivel joint 
41 in this embodiment, and the signal transmission of 
the. electro-magnetic proportional flow directional con- 
trol valve 15 at the swivel joint portion 41 can be 
assured by using brush the collector shoe which is 

55 widely used in direct current motors. 

[0026] Further, although the electro-magnetic propor- 
tional flow directional control valve 15 is used in the 
above-described embodiment, a directional control 
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valve of a hydraulic pilot operated type may be used in 
place of the electro-magnetic proportional flow direc- 
tional control valve 15. In this case, hydraulic pressure 
can be supplied through the swivel joint 41 since the 
working hydraulic pressure is low, for example 35 
Kg/cm^ for a directional control valve of a hydraulic pilot 
operated type. 

[0027] Another embodiment will now t>e explained 
with reference to Fig. 4, which is roughly different from 
that of Fig. 1 in the following points; that the vertical 
direction of Fig, 4 is reverse to that of Fig. 1 : that both 
the hydraulic circuits for the right and left motors are 
illustrated: that the running motor 19 in Fig. 4 is of a sin- 
gle speed mode v^^iile that in Fig. 1 can be changed 
between the dual modes, i.e.. the high speed mode and 
the low speed mode; and that the working hydraulic 
pressure supplied to the running motor 19 is partially 
reduced its pressure by a pressure reducing pressure 
control valve to obtain the control pressure for the elec- 
tro-magnetic proportional flow directional control valve 
15 in Fig. 4. 

[0028] More specifically, in Fig. 4. pressure oil sucked 
from an oil tank 1.0 by a hydraulic pump 11 passes 
through a high pressure pipe 13 and a swivel joint 41, 
and further through a high pressure pipe 14, and then, it 
is supplied to an inlet port of an electro-magnetic pro- 
portional flow directional control valve 15, which an 
embodiment of the directional flow control valve of the 
present invention. The high pressure pipes 13 disposed 
between the hydraulic pumps 1 1 and the swivel joint 41 
may have relief valves (not shown) similarly to the 
hydraulic circuit for a power shovel illustrated in Fig. 1 . 
[0029] The electro-magnetic proportional flow direc- 
tional control valve. 15 has two electro-magnetic sole- 
noids 71 and 72, which are controlled in accordance 
with, for example, pulse width modulation (PWM) con- 
trol by electric signals emitted from an appropriated 
means, such as a joy stick 50 disposed on the upper 
swivel portion and transmitted via a signal wire connect- 
ing device 51 of a brush the disposed on the swivel joint 
41 and control wires 39 so that they control the supply 
of the pressure oil to the power shovel running motor 19. 
and accordingly, the forward movement, the backward 
movement and stop of the power shovel. Although illus- 
tration in Fig. 4 is omitted, the control wire 39 passes 
through the swivel joint 41 similarly to the previous 
embodiment. In Fig. 4, the control pressure for the elec- 
tro-magnetic proportional flow directional control valve 
15 is supplied from the high pressure pipe 14 connected 
to the running motor 19 through a pressure reducing 
pressure control valve 52, and accordingly, the control 
portion of the directional control valve is enhanced in its 
durability and becomes small in its size. 
[0030] The outlet ports, i.e., A port 81 and and B port 
82, of the electro-magnetic proportional flow directional 
control valve 15 are communicated with a counterbal- 
ance valve 16 which is. in turn, communicated with a 
power shovel running motor 19. The oil exhausted from 
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the power shovel running motor 1 9 returns to an oil tank 
10 via an exhaust pipe 38. Reference numeral 53 in Fig. 
4 designates a parking brake, which is actuated by a 
selector valve 54 when the counterbalance valve 16 is 

5 in its neutral position. 

[0031] With regard to the arrangement of the electro- 
magnetic proportional flow directional control valve 1 5, 
it may be disposed adjacent to the running device, i.e., 
brake valve and the running motor, of the crawler vehi- 

10 cle as illustrated in Fig. 5. On this occasion, the piping 
from the swivel joint to the electro-magnetic proportional 
flow directional control valve 1 5 includes two high pres- 
sure pipes 14. which are branched at a position below 
the swivel joint 41 to the running motors 19, and two low 

15 pressure pipes 38 from the running motors 19, which 
are connected to each other at a position below the 
swivel joint 41. In the embodiment illustrated in Fig, 5, 
the drain passage 38 from the hydraulic motor 19 and 
the exhaust passage 38 in the electro-magnetic propor- 

20 tional flow directional control valve 1 5 are connected to 
each other within a case of the electro-magnetic propor- 
tional flow directional control valve 15, and accordingly, 
it is unnecessary to prepare a specific drain pipe. 
[0032] In another arrangment of the electro-magnetic 

25 proportional flow directional control valves 15 of the 
present invention, they are disposed just below the 
swivel joint in such a manner that they overlap with each 
other. According to this arrangement, since the electro- 
magnetic flow directional control valves 15 are located 

30 at relatively high positions, damages of the electro-mag- 
netic proportional flow directional control valve 15 due 
to water and troubles in electric system, such as leak- 
age of electrical control signals, of a crawler verhicle, 
which is often used in damp ground, are prevented from 

35 occurring, 

[0033] An embodiment of this type will now be 
explained with reference to Figs. 6 to 9. Fig. 6 shows a 
portion A encircled in Fig. 4. In Fig. 6, the swivel joint 41 
has hydraulic passages formed therein. Slip rings 62. 

40 which are connected to respective control wires 39 
including earth line, are disposed at the top of the swivel 
shaft 61 of the swivel joint 41. Brushes 63a, 63b, 63c, 
63d and 63e attached to the inside of the cylindrical 
chamber contact with the slip rings 62. and signals are 

45 transmitted through the contact. Reference numerals 64 
and 65 in Fig. 8 denote Insulating materials. The above- 
described slip rings 62' and the brushes 63a, 63b, 63c, 
63d and 53e as a whole constitute the signal wire con- 
necting device 51 . The swivel joint is supplied with pres- 

50 sure oil from the above-described high pressure pipe 
13, and the pressure oil is supplied to the electro-mag- 
netic proportional flow directional control valve 15 
through the high pressure pipe 14. The return low pres- 
sure is returned through the low pressure pipe 38. and 

55 then it flows in the oil tank 10 through the swivel joint 41. 
Further, a pressure reducing pressure control valve 52 
is disposed at the lowermost position of the electro- 
magnetic proportional flow directional control valves 15 
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which are overlapped one over the other, and in a block 
53, ft receives the pressure oil from the passage 14, 
reduces a part of the working oil and introduces the 
reduced working oil as the control pressure of the elec- 
tro-magnetic proportional flow directional control valve 5 
15 to the C port 76 of the electro-magnetic proportional 
flow directional control valve 15 for actuating the right 
and left running motors 19 through a passage which is 
formed in the block 53 and which is not shown. 
[0034] The construction of the electro-magnetic pro- 10 
portional flow directional control valve 15 used in this 
emtx>diment will now be explained with reference to Fig. 
9. The electro-magnetic proportional flow directional 
control valve 15 has two electro-magnetic valves 71 and 
72, and it has two chambers, i.e., A chamber 73 and B 15 
chamber 74, formed at the ends thereof. A spool 75 is 
slidably in the horizontal directton and sealingly inserted 
within a cylindrical portion located between the A cham- 
ber 73 and B chamber 74. The spool has two lands, i.e., 
a land 75a facing A port 81 and a land 75b facing B port 20 
82, and a land 75c, which faces P port 83 communicat- 
ing with the high pressure pipe 14. Reference numeral 
77 denotes a spool centering mechanism of a known 
type. 

[0035] The pressure oil reduced by the pressure 25 
reducing pressure control valve 52 is supplied to the C 
port 76. The C port is communicating with the A cham- 
ber 73 through the electro-magnetic valve 71 and simi- 
larly communicating yvith the B chamber 74 through the 
electro-magnetic valve 72. When the electro-magnetic 30 
valve 71 is activated, the control pressure introduced 
from the C port 76 flows into the A chamber 73, and 
accordingly, the P port 83, with which the high pressure 
pipe 13 is communicating, communicates with the B 
port 82, and the T port 84 communicating with the tank 35 
10 communicates with the A port 81. Contrary to this, 
when the electro-magnetic valve 72 is activated, the 
control pressure introduced from the C port 76 flows 
into the B chamber 74, and accordingly, the P port 83, 
with which the high pressure pipe 14 is communicating, 40 
communicates with the A port 81, and the T port 84 
communicating with the tank 10 communicates with the 
B port 82. 

[0036] When the electro-magnetic valves 71 and 72 
are activated in the foregoing manner, the direction and 45 
flow of the pressure oil from the electro-magnetic pro- 
portional flow directional control valve 1 5 can be con- 
trolled. When the electro-magnetic valve 71 is not 
turned on, the A chamber 73 communicates with the low 
pressure passage via the electro-magnetic valve 71. so 
Similarly when the electro-magnetic valve 72 is not 
turned on, the B chamber 74 communicates with the low 
pressure passage via the electro-magnetic valve 72. 
[0037] The present Invention is not limited to a power 
shovel and is applicable to any types of crawler vehi- 55 
cles, including mini shovel, as long as the crawler vehi- 
cle comprises a running frame portion provided with 
motors for running the crawler vehicle and an upper 



swivel portion turnably disposed on the running frame 
portion via a swivel joint. 

[0038] According to the present invention, the number 
of the passages for high pressure oil within the swivel 
joint can be minimized, and because of increase of 
pressure resistance, the size of the swivel joint can be 
small, and accordingly, the hydraulic circuit for running a 
crawler vehicle, such as a power shovel, can be inex- 
pensive. 

[0039] Further, according to the present invention, 
since the number of the high pressure passages can be 
small, possibility for leakage of pressure oil becomes 
low. 

[0040] In addition, when an electro-magnetic propor- 
tional flow directional control valve is used as the direc- 
tional control valve as illustrated in the embodiments, 
the running motor can be directly controlled and safe 
and fine control can be achieved. 

Claims 

1. A hydraulic circuit for running a crawler vehicle 
which 

comprises a running frame portion provided 
with motors (19) for running the crawler vehicle, 
an upper swivel portion turnably disposed on 
the running frame portion via a swivel joint (41 ), 
said hydraulic circuit comprising an oil tank (1 0) 
and a hydraulic pump (11;21) being provided 
on said upper swivel portion for supplying oil 
to said motors, 

directional control valves (15) for controlling 
said running motors 

and high pressure pipes (13; 14) passing 
through said swivel joint (41) connecting 
said hydraulic pump to said directional control 
valves (15) and, 
characterised in that 

said diriectional control valves (15) are dis- 
posed between said swivel joint (41) and said 
running motors (1 9). 

2. A hydraulic circuit for running a crawler vehicle 
according to claim 1 wherein said directional control 
valves (15) are electro-magnetic flow directional 
control valves provided with electromagnetic valves 
(71.72). 

3. A hydraulic circuit for running a crawler vehicle 
according to claim 2 wherein said electro-magnetic 
flow directional control valves (15) are disposed 
adjacent to said running motors (19), respectively. 

4. A hydraulic circuit for running a crawler vehicle 
according to claim 2 wherein said electro-magnetic 
flow directional control valves (15) are disposed just 
below said swivel joint (41). 
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' 5. A hydraulic circuit for running a crawler vehicle 
according to claim 2 wherein a pair of high pressure 
pipes (14) and a pair of low pressure pipes (38) are 
connected to each other, respectively* at a position 
below the swivel joint (41 ). 5 

6. A hydraulic circuit for running a crawler vehicle 
according to claim 1 wherein a pressure reducing 
pressure control valve (52) is disposed between 
said directional control valve (15) and a supply pipe io 
(14) for said running motor (19) whereby reduced 
and controlled pressure is used as a control pres- 
sure for said directional control valve (15). 

Patentanspruche is 

1. Hydraulikkreis zum Antrieb eines Raupenfahr- 
zeugs. das 



nach Anspruch 2, wobei die elektromagnetischen 
Flulirichtungssteuerungsventile (15) gerade unter- 
halb des Drehgelenks (41) angeordnet sind. 

5. Hydraulikkreis zum Antrieb eines Raupenfahrzeugs 
nach Anspruch 2. wobei ein Paar von Hochdrucklei- 
tungen (14) und ein Paar von Niederdruckleitungen 
(36) jeweils miteinander an einer Stelle unterhalb 
des Drehgelenks (41) verbunden sind. 

6. Hydraulikkreis zum Antrieb eines Raupenfahrzeugs 
nach Anspruch 1 , wobei ein Druck reduzierendes 

. Drucksteuerventil (52) zwischen dem Richlungs- 
steuerungsventil (15) und einer Versorgungsleitung 
(14) fur den Antriebsmotor (19) angeordnet ist, 
wodurch ein reduzierter und gesteuerter Druck fur 
das Richtungssteuerungsventil (15) als ein Steuer- 
druck verwendet wird. 



15 



einen mit Motoren (19) zum Antrieb des Rau- 20 
penfahrzeugs versehenen Antriebsrahmenab- 
schnitt, 

einen auf dem Antriebsrahmenabschnitt mittels 
eines Drehgelenks (41 ) drehbar angeordneten. 25 
oberen Schwenkabschnitt, 

wobei der hydraulische Schaltkreis einen 
Oltank (10) und Hydraulikpumpen (11, 21) 
umfelit, welche am oberen Schwenkabschnitt 30 
fur die Versorgung der Motoren mit Ol vorgese- 
hen sind, 

Richtungssteuerungsventile (15) zur Steue- 
rung der Antriebsmotoren (19) 35 

sowie Hochdruckleitungen (13, 14) umfefit, 
welche durch das Drehgelenk (41) verlaufen 
und die Hyraulikpumpe mit den Richtungs- 
steuerungsventilen (15) verbinden, dadurch 40 
gekennzeichnet. dal^ die Richtungssteue- 
rungsventile (15) zwischen dem Drehgelenk 
(41) und den Antriebsmotoren (19) angeordnet 
sind. 

45 

2. Hydraulikkreis zum Antrieb eines Raupenfahrzeugs 
nach Anspruch 1, wobei die Richtungssteuerungs- 
ventile (15) mit elektromagnetischen Ventilen (71, 
72) versehene elektromagnetische Flufirichtungs- 
steuerungsventile (15) sind. so 

3. Hydraulikkreis zum Antrieb eines Raupenfahrzeugs 
nach Anspruch 2. wobei die elektromagnetischen 
Flul^richtungssteuerungsventile (15) jeweils 
benachbart zu den Antriebsmotoren (19) angeord- 55 

net sind. 

4. Hydraulikkreis zum Antrieb eines Raupenfahrzeugs 



Revendications 

1 . Circuit hydraulique pour faire fonctionner un vehi- 
cule a chenilles comprenant : 

une partie de chassis de traction equipee de 
moteurs (19) pour faire marcher le vehicule a 
chenilles ; 

une partie pivotante superieure placee en rota- 
tion sur la partie de chassis de traction par 
I'intermediaire d'un joint tournant (41) ; 
ledit circuit hydraulique comprenant un reser-. 
voir d'huile (10) at une pompe hydraulique (11 ; 
21) equipant ladite partie pivotante superieure 
afin de fournir de I'huile auxdits moteurs ; 
des distributeurs (15) pour commander lesdits 
moteurs de traction (19) ; 
et des tuyaux haute pression (13,14) passant d 
travers ledit joint tournant (41), connectant 
ladite pompe hydraulique auxdits distributeurs 
(15), 

caracterise en ce que lesdits distributeurs (15) 
sont places entre le dit joint tournant (41) et 
lesdits moteurs de traction (19). 

2. Circuit hydraulique pour faire fonctionner un vehi- 
cule a chenilles selon la revendication 1 dans lequel 
lesdits distributeurs (15) sont des distributeurs d 
commande electromagnetique de debit (15) equi- 
p6s d'electrovannes (71, 72). 

3. Circuit hydraulique pour faire fonctionner un vehi- 
cule d chenilles selon la revendication 2 dans lequel 
lesdits distributeurs a commande Electromagneti- 
que de debit (15) sont respectivement plac6s conti- 
gus auxdits moteurs de traction (19). 

4. Circuit hydraulique pour faire fonctionner un vehi- 
cule a chenilles selon la revendication 2 dans lequel 
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lesdits distributeurs a commande electromagneti- 
que de debit (15) sont places juste au-dessous 
dudit joint tournant (41). 

Circuit hydraulique pour faire fonctionner un vehi- 5 
cule a chenilles selon la revendication 2 dans lequel 
une paire de tuyaux haute pression (14) et une 
paire de tuyaux basse pression (38) sont respecti- 
vement raccordees entre elles dans une position 
au-dessous du joint tournant (41). io 

Circuit hydraulique pour faire fonctionner un vehi- 
cule ^ chenilles selon la revendication 1 dans lequel 
une vanne de commande de reduction de pression 
(52) est placee entre ledit distributeur (15) et un is 
tuyau d'alimentation (14) pour ledit moteur de trac- 
tion (19), la pression reduite et controlee etant utili- 
see comme pression de commande dudit 
distributeur (15). 
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FIG. 2 




FIG. 3 
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FIG. 5 
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FIG. 8 
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Fl G. 9 
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